Vectors that are 'in' the plane are parallel to the plane
The vector 3i + 4j+6k is perpendicular to the plane 3x+4y+6z = 12.
We defned the plane using two vectors here, and those vectors came from points that were in the plane.
If we have three points in a plane, we can fnd a fnd a vector that is perpendicular to the vectors defned by
those points.
In this example, we found a vector that was perpendicular to AB and AC.
Make a conjecture: If I tell you that -2i + 3j + 5k is a vector perpendicular to a plane, what equaton could could
you write for that plane?
-2x+3y+5z = something
Let's see if we can prove this to be true.

To be clear, we are saying that A = (x1,y1,z1) is a point that we know the coordinates for. Point R is just a general
set of coordinates (x,y,z) in the plane.

Here, the point we know (point A) is (1,2,3).
A couple defnitons now:

 A vector that is perpendicular to a plane is called a normal vector.
 The form of equaton we are using here is called the Cartesian form of an equaton for a plane:
ax + by+cz = constant
Let's mix things up a bit.
We've said that a single normal vector can describe a plane. We didn't start with that vector in our warm-up.
We can also describe a plane by two non-parallel vectors located within it.

From our textbook:

In our warm up example, we had two vectors in the plane that were parallel to the plane, but not parallel to
each other.
We showed this by fnding the cross product:

The cross product is not the zero vector, so AB is not parallel to AC.
We've used the idea that two non-parallel vectors can map out a plane for a long tme.

In our coordinate system, relatve to (a,b), point P has coordinates (2,1).

We can also do this for vectors that are not perpendicular:

In our weird coordinate system, P has coordinates (2,1).
This idea extends to 3D as well.
Let's use AB and AC as our non-perpendicular vectors in the plane. Let's use point A as our startng point.
Back to the warm-up:

This form is called the vector form of the equaton of a plane.

An example from Cirrito:

...and from Haese and Harris:

Switching from vector form to Cartesian form:

This should make us feel good because this was the plane equaton we started with.
So cool!

